Introduction
Numerous studies have been conducted on mosquitoes in southeastern Moravia, Czech Republic. Floodplain forests and alluvial plains along the lower reaches of the Morava and Dyje rivers combine in this region forming a complex of ponds that create very good conditions for mosquito reproduction. Great attention has been devoted to researching mosquito outbreaks, which occur relatively frequently in this area [1, 2] , while faunistic works are also numerous [3] [4] [5] [6] [7] [8] [9] . Especially significant are studies focusing on mosquitoes as potential vectors of pathogenic agents, particularly viruses [10] [11] [12] [13] [14] [15] . However, in Moravia, as in the rest of Europe, research on seasonal dynamics of the most prominent mosquito species and their daily activity has been largely neglected. Nevertheless, some studies have examined the seasonal dynamics of mosquitoes in Croatia, France and the Czech Republic [9, [16] [17] [18] .
Daily activity is often monitored in association with the incidence of malaria (see e.g. Rubio-Palis and Curtis [19] ; da Rocha et al. [20] ) or yellow fever (e.g. Chadee et al. [21] ). Furthermore, daily activity of the mosquito species of medical or veterinary importance has been monitored in Brazil [22] , Parris Island (South Carolina) [23] , France [24] and Sweden [25] .
This study aims to describe changes throughout the season (May -September) in the daily activity of eudominant and dominant species of mosquitoes, which are potential vectors of infectious agents. The term "potential vector" refers to the potential to transmit an infectious agent in the conditions of South Moravia rather than in the sense of vector competence (WHO definition).
Experimental Procedures

Sites
This study was conducted at two sites in the Lower Morava Biosphere Reserve in southeastern Moravia ( Figure 1 ). This region frequently experiences calamity incidences of mosquitoes, and agents of human disease, including West Nile Virus (WNV), have been isolated from these insects [12, 13] . The Sedlec site (48°47'N, 16°43'E, 176 m a.s.l.) is located on the edge of the Nesyt pond, the largest in Moravia with its area of 322 ha. Situated at the Slanisko National Nature Reserve, the site consists of a group of bushes and low trees (Salix fragilis L.) growing on the border between a dense vegetation on the pond's bank (comprised primarily of reeds Phragmites australis (Cav.) Steud.)) and a meadow with significant representation of halophilic flora and fauna (e.g., Scorzonera parviflora Jacq., Tripolium pannonicum (Jacq.), Spergularia salina (J. et C. Pressl)).
The Kančí obora site (48°46'N, 16°52'E, 157 m a.s.l.) is located approximately 500 m from the district town of Břeclav. This site is located within a floodplain forest (Quercus robur L., Fraxinus angustifolia Vahl, Populus spp., Tilia cordata Mill, Carpinus betulus L.) and is often flooded with water from the Dyje River. There are numerous breeding places for vector mosquito species of the Aedes and Ochlerotatus genera, and female mosquitoes are readily able to fly to the surrounding villages, including town of Břeclav. The two study sites are approximately 12 km from one another.
Meteorological data
The South Moravia region is characterized by a relatively warm and dry climate. With an average daily temperature of 9.3°C, it is the warmest area in the Czech Republic outside of Prague. With a total annual precipitation of 490 mm, it is among the drier regions of the country. However, precipitation in 2010 was significantly above average compared to recent years and, in particular, the long-term average ( Figure 2 ). From January through September, 669.8 mm of snow and rainfall were recorded (Kobylí station, data from the Czech Hydrometeorological Institute), which represents 172.9% of the norm for that period. Above-average precipitation levels were recorded in most months. Only in February and June were the precipitation levels average, while in March, the monthly precipitation was slightly below average. This long term above-average precipitation was accompanied by a high incidence of mosquitoes from May to October. 
Trapping method
To trap female mosquitoes, we used CDC miniature light traps with carbon dioxide (BioQuip Products, Inc., Rancho Dominiquez, CA, U.S.A.) supplemented by dry ice hung at a height of 1 m. Specimens were collected during three sampling trips (25-27 May, 20-22 June, and 31 August-2 September) in order to reflect any potential changes in activity throughout the spring and summer season. The traps were deployed at 14:00 Central European Summer Time and mosquitoes were collected every 2 h over the next 48 h. For each sampling period, the numbers of females caught in each 2 h period were summed.
Identification
Mosquito species were identified using keys from Kramář [26] and Becker [27] . For some species, the reliable identification of females was impossible, and these individuals are classified under a common name. The probable incidence of other species whose longterm presence is confirmed at the given locations (e.g. Culex pipiens Linnaeus and Cx. torrentium Martini) are presented in the Results and Discussion sections in parentheses.
Statistical analysis
The relative abundance of each species was calculated separately for each sampling trip. The following scale of dominance was used: more than 10% of the total number of Culicidae captured per sampling trip was regarded as eudominant (ED), 5-10% as dominant (D), 2-5% as subdominant (SD), 1-2% as recedent (R), and less than 1% as subrecedent (SR). The index of dominance (C), Shannon-Weaver diversity index (H'), and equitability index (E) were calculated for each sampling trip.
Results
A total of 19,604 females were trapped in total during the three sampling trips: 12,055 females at Kančí obora (Table 1 ) and 7,549 at Sedlec ( Table 2 ). The two locations, which represent two different biotopes, are differentiated not only by the quantity of mosquitoes captured, but also by the species composition both among sampling trips and during the course of the day (Table 1-4) .
At Sedlec, Culex modestus Ficalbi was a clearly dominant species from May to the end of June (Table 2 , 4), with the highest capture (6,952 females) recorded in the second sampling trip (20) (21) (22) . However, between 31 August and 2 September when the incidence of Aedes vexans (Meigen) and, to a lesser extent, Ochlerotatus sticticus (Meigen) peaked, only 225 Cx. modestus individuals were captured.
In contrast, populations of the calamity species, Ae. vexans and Oc. sticticus, were predominant in Kančí obora (Table 1 and 3 ) and peaked at the end of August; the highest capture (7,460 individuals) occurred during the third sampling trip from the 31 August to the 2 September, while the lowest capture (880 individuals) occurred during the first sampling period from 25 to the 27 May.
By comparing the total number of females captured during the observed periods, the calamity species Ae. vexans (5,326 females) and Oc. sticticus (4,261 females) were found to be dominant in Kančí obora's alluvial forest biotope. In the vicinity of the Nesyt pond at Sedlec, on the other hand, Cx. modestus was dominant with a total of 7,130 trapped females ( Species of the genus Aedes and Ochlerotatus exhibited activity throughout the day. Ae. vexans, the most prominent vector of Ťahyňa virus in South Moravia, was the most abundant species and could be observed throughout the day, though it was most abundant in the late afternoon and early evening ( Figure 3) . Ochlerotatus sticticus was especially active in the afternoon whereas its activity was low during the nighttime and morning hours (Figure 3) . Oc. cantans s.l., Ae. cinereus s.l., and Ae. rossicus also exhibited activity throughout the sampling period, with the activity of the latter two peaking in late afternoon hours and at the onset of night ( Figure 4 , Table 1 , 2). The abundance of the WNV vector Culex modestus was exceptionally high during the 2010 season, exceeding the abundances recorded from previous years [9] . The increased incidence of this species can be explained by above-average rainfall at the end of spring and during the summer (Figure 2 ). Its daily activity reached a distinct peak in the late afternoon hours, while at night its activity decreased rapidly and it was trapped only occasionally in the morning (Figure 3) . Another Table 5 . List important vector of WNV in this area, Cx. pipiens, exhibited nighttime activity with peak capture rates around midnight; its activity during the day was minimal (Figure 4) 
Discussion
Our results show that the daily activity of potential disease vector mosquitoes differs between the study locations and species. Similar activity was observed among species belonging to the Aedes and Ochlerotatus genera. Species of the genus Culex (Cx. pipiens and Cx. modestus), on the other hand, differed in activity.
Mosquitoes of the genus Anopheles are very closely monitored worldwide due to their ability to transmit malaria. Therefore, we draw particular attention to the activity of An. hyrcanus at Sedlec (Nesyt pond), which have increased in abundance since 2007 and 2008 [9] . Until the middle of the 20 th century, South Moravia was a malaria affected area [28] . Due to the current presence of refugee camps in this region, the potential reintroduction of this disease is once again an issue of discussion and concern, particularly at a time when the abundance of suitable vectors is increasing. Mosquitoes of the genus Anopheles were present in the samples in relatively small numbers representing 353 individuals of all species or 1.8% of the total number of individuals caught. They were almost exclusively nocturnal, as is reported in studies worldwide [19, 20] . From the subgenus Anopheles maculipennis, the species An. atroparvus van Thiel, An. labranchiae Falleroni, An. maculipennis (Meigen), and An. messeae Falleroni [29] were found.
The most abundant vector species caught were Ae. vexans and Oc. sticticus, while Oc. cantans s.l., Ae. rossicus and Ae. cinereus were significantly less abundant. High incidence of the above mentioned species was also reported in earlier work devoted to mosquito calamities in Moravia [8] . In addition, the species Oc. nnulipes (Meigen) (as determined by the body structure of trapped males) also occurred frequently. However, it is not always possible to reliably distinguish females of this species from Oc. cantans s.l. and therefore they are indicated together as the latter. Similarly, the abundance data for Ae. cinereus most likely includes species that cannot be distinguished according to females, including Ae. geminus Peus [8] . These species are active throughout the day, especially in the afternoon and evenings, which corresponds to the periods of greatest human activity, both work-related (farmers, forestry workers, gardeners) and recreational. Many of these species are also vectors of the Ťahyňa virus [11, 15] .
Species known as vectors of WNV were also highly abundant. The occurrence of the species Cx. modestus, in particular, was unusually high compared to previous years [9] and is likely the result of a spillover-effect from the nearby Lednice ponds where a severe outbreak was reported. This outbreak was caused by exceptionally rainy weather (Figure 2) , which flooded the densely vegetated and reedy areas along the pond banks. This species is active and most likely to bite in the afternoon hours when humans are also most active. Although it was present in alarmingly high numbers, Cx. modestus was primarily abundant for only a short period of time in close proximity to ponds, and did not spread very much into surrounding areas. Cx. pipiens, another prominent WNV vector, was present to a much lesser extent and was active almost exclusively at night. Moreover, it is a predominantly ornithophilous species (prefers to feed on birds' blood) [9, 26] .
Similar results of mosquito activity also have been presented by Balenghien et al. [24] , who captured mosquitoes using traps with birds and horses. Using different animals in mosquito traps gives information about the preference for food. Some of mosquito species e.g. Cx. pipiens in Central Europe prefer blood of birds and Ae. vexans or Oc. sticticus prefer blood of mammals. Similar to our findings, Balenghien et al. [24] found that Ae. vexans was the most abundant species (main vector) and was active throughout the day reaching its peak in the afternoon hours. Of the WNV vectors, they found that Cx. pipiens was active mostly at night whereas Cx. modestus was active throughout most of the day with its peak activity at night. These differences in results obtained may be due to the different climatic conditions of the two areas as well as to the methods of trapping. Breidenbaugh et al. [23] also reported allday activity (24 hours) in Aedes spp. in South Carolina, in the United States. They found higher abundances of these species in the afternoon hours with a pronounced peak at sunset. However, Breidenbaugh et al. [23] did not distinguish differences in activity between individual species. Among Culex spp., Breidenbaugh et al. [23] found two discernable peaks in activity; one around sunset and the second after dark. Again for this genus, differences between individual species were not monitored. Breidenbaugh et al. [23] study predominantly concerned mosquitoes not occurring in Europe.
